S U M M AR Y F responses recorded from flexor and extensor muscles were analysed in 18 normal subjects and in 16 patients with motor system abnormalities. The prominence of the F responses was evaluated quantitatively by determining the persistence-that is, the fraction of measurable F responses which actually occur after a series of supramaximal stimuli-and average amplitude of the F responses. In the normal resting state, the data are consistent with the hypothesis that the "central excitatory states" of motoneurones is greater in the antigravity muscles than in those muscles not stretched by gravity. This pattern was disrupted in eight of the 16 patients with motor system abnormalities caused by central nervous system lesions. These changes reflect a clinically testable aspect of the pathophysiology of certain motor system disorders.
Successful therapy for motor system abnormalities may depend on the ability of the clinical neurophysiologist to provide more specific definitions of these disorders. Serious criticism of the use of broad terms such as "spasticity" or "rigidity" has been made for a generation (Meyers, 1953) and has continued to the present (Landau, 1974) . Ultimately motor abnormalities must reflect altered firing of motoneurones. Clinically useful measurements of motoneurone excitability would be important for our understanding of motor system dysfunction. The potential of the F response for providing a quantitative measure of segmental motoneurone pool excitability has been demonstrated (Fisher et al., 1976 .
Electrophysiological criteria for the F response have been published . Originally described by Magladery and McDougal (1950) Accepted 1 February 1978 and recording sites from the spinal cord. Characteristically, the amplitude, latency, and configuration of the F response fluctuate with each stimulus. As an F response may be found in the absence of afferent input in both animals (Gassel and Wiesandanger, 1965; McLeod and Wray, 1966) and man (Mayer and Feldman, 1967; Miglietta, 1973) , the response is thought to reflect antidromic activation of motoneurones. Single fibre studies (Trontelj, 1973) During the studies, the subjects lay comfortably in a supine position. Surface disc electrodes were used throughout. Belly-tendon recordings were made in the standard manner from the AH, EDB, and APB. Recordings were made from the bellies of the TA, MS, and EDC with the electrodes 50 mm apart. The active electrode was proximal and was placed halfway between the tibial tubercle and the ankle joint for the TA, halfway between the mid-popliteal crease and the medial malleolus for the MS, and halfway between the olecranon and the radial styloid for the EDC. The stimulus was given to the peroneal nerve at the ankle when recording from the EDB; to the posterior tibial nerve in the region of the medial malleolus for the AH; and the posterior tibial in the popliteal fossa, the peroneal nerve at the fibular head, the median nerve at the wrist, and the radial nerve in the lower third of the forearm for the MS, TA, APB, and EDC respectively. The stimulus was given using a bipolar surface electrode with a fixed electrode separation of 30 mm with the cathode distal. The stimulus frequency was 0. (Fisher and Penn, 1978 Thorne, 1965; Garcia-Mullin and Mayer, 1972 (Deschuytere et al., 1976) which suggests that these muscles have physiological similarities to the comparable extensor muscles in the leg. By analogy, it seems reasonable that the EDC should have physiological features similar to the corresponding leg flexors. I believe that the differences in the F response reflect differences in motoneurone pool excitability. It is recognised that the basis for the variability in the F response (not only between muscles but with each stimulus) is complex, involving segmental and suprasegmental mechanisms. In addition, the responses analysed may not be an entirely homogeneous group. The response from the AH, for example, tends to be of unusually long duration, unusually polyphasic, and unusually persistent. Indeed, as in cats, the F response from the AH may be partially a polysynaptic reflex (Gassel and Wiesandanger, 1965) . Nevertheless, as has been mentioned, F responses are present in the absence of afferent input. In these circumstances, they must reflect antidromic activation of motoneurones, and there is no evidence to suggest that, even in the intact individual, F responses do not reflect motoneurone pool excitability. Given these considerations, it seems reasonable to conclude that the "central excitatory state" of motoneurone pools is normally relatively greater in antigravity muscles. As this should reflect a fundamental aspect of motor system organisation, it is not surprising that this relation can be disrupted in lesions of the central nervous system.
The relative excitability states of flexor and extensor motoneurone pools must depend partially on segmental reflex mechanisms, and disturbance of these reflex patterns must be a feature of motor system abnormalities. Lundberg and Voorhoeve (1962) (Henneman, 1974) , and there is evidence consistent with abnormal segmental reflex excitability between flexor and extensor muscles in patients with Parkinson's disease (Bathien and Rondot, 1977) . It is, therefore, of interest that in this series of patients clinical features of "spasticity" per se were not associated with abnormality of F amplitude flexor/extensor ratios, while four of the five patients with such abnormalities and supraspinal lesions had clinical dysfunction consistent with "extrapyramidal" lesions.
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